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Introduction
At the turn of the century, 4.6% of world population was born in a different country from the one where it currently lived. 1 At the same time, more than 20% of the value of world production was sent from the country where it was produced to a foreign country. 2 This paper is about the link between these two 'facts,' and looks at the causal effect of immigrants on international trade flows.
The paper focuses on the Italian case during the 2000s. Italy offers some interesting peculiarities on many grounds. First, it shares some common features with many (OECD and non-OECD) immigration countries: in the year 2000, the percentage of the Italian population that was born abroad was 4.1%, and it grew steadily between 2000 and 2009, reaching the total number of 4.2 million foreign-born residents, meaning that 7% of Italian residents were born in a different country (ISTAT, 2010) . Second, the data collected have some special features in terms of the characteristics of the countries involved in trade and migration flows, and of the time and space of the evolution of the two phenomena in hand. The very fine geographical disaggregation of the Italian longitudinal data on trade and migration allows us to adopt a reliable identification strategy for the effect of immigration on international trade. Third, the characteristics of the Italian data in terms of the large heterogeneity of the countries of origin of immigrants make the Italian case potentially relevant also for other countries as well. For all these 1 In the OECD countries this share rise to 8.9% (Jean-Christophe Dumont and Widmaier, 2010) . 31.4 million of immigrants were living in the US; 7.8 million in Germany; 5.6 million in France; 5.3 million in Canada; 2 million in Italy. Several non-OECD countries also had very large foreign-born populations. 11 million live in Russia; 6 million in India; 1.8 million in Israel. In relative terms, high shares of immigrants were recorded in several OECD countries in 2000 (in Luxembourg 37% of the population was foreign-born; in Australia 27%), but also among non-OECD countries (Singapore: 23%, Estonia: 22%, Belize: 21%, and Latvia: 21%). The highest share of immigrants in OECD countries was for Israel, which reported a 40% of immigrants in the population. Some countries, however, have a very low share of foreign-born in their population (below 1%), such as Indonesia, Sri Lanka, Cuba, Colombia, Laos, Peru, Mongolia, Bulgaria and Thailand. Among OECD countries, the lowest shares of immigrants are observed in Mexico (0.4%) and Japan (1.1%).
2 In spite of the recent 2009 slump, the average 1990-2010 grow rate in international trade has been more than 5% on a yearly basis, substantially higher than the 3.5% average World GDP growth rate. The world average exports-GDP ratio (imports-GDP ratio) was 27.9% (28%) in 2010 according to the World Bank DataBank. three peculiarities of the Italian case, we think that the results of our analysis can contribute to inform the policy debate on the interplay between immigration and international trade at a more general level.
To be more specific, the Italian immigration-and-trade case is characterized by what we may call a bi-dimensional heterogeneity. In Italy, the phenomenon of massive immigration is quite recent. Italy was a land of emigrants at least until the 1960s. It is only in the 1970s that the migration balance started showing a positive sign. To the traditional ethnic groups coming from North Africa, often on a temporary basis, a new diaspora of permanent (essentially housemaid) workers entered Italy from the Philippines, Capo Verde and Sri Lanka. In the 1980s, immigrants coming from Central Africa (Senegal, Nigeria, Côte d'Ivoire, Burkina Faso), South America (Peru, Dominican Republic), the Indian sub-continent (India, Pakistan and Sri Lanka again) and Asia (China) established permanently in Italy. The more recent wave of immigration took place in the 1990s. It started in 1991 with the dramatic outflow from Albania and became even more numerically relevant with the fall of the Berlin's wall and the entering of Poland, first, and Romania, afterwards, in the European Union. Italy is now characterized by what anthropologists call "super-diversity," (Vertovec, 2007) a notion intended to emphasize the level and kind of complexity in immigrants' social and economic participation to national everyday life, way above anything the country had previously experienced. The relevant ingredients of super-diverse immigration are ". . . the increased number of new, small and scattered, multiple-origin, transnationally connected, socio-economically differentiated and legally stratified immigrants who have arrived over the last decade" (Vertovec, 2006) . This seems to fit Italy very well.
The second dimension of the Italian heterogeneity we are going to deal with comes from the profound diversity in the socio-economic characteristics of Italian regions, ranging from a rich and industrialized North-west, very well connected to the core of Europe, to a largely poor and underdeveloped South. This geographical divide is routed in the evolution of social and economic historical events in Italy. Its persistence is remarkable. Regional differences are evident in income per capita, unemployment rates, sectoral specialization, firms clustering, educational levels, crime, and -of course -migration flows. This profound spatial heterogeneity provides an ideal setting to investigate the effect of immigrants on geographical entities which experience very different levels of social and economic development.
In our empirical analysis, we turn to our advantage the minimal partic-ipation of Italy to colonialism and the Italian bi-dimensional heterogeneity mentioned before. As emphasized by Briant et al. (2009) , in country-level analyses of the effect of immigrants on trade flows (see Wagner et al. (2002) and Peri and Requena-Silvente (2010) for a review of the issue) there are very good reasons to suspect that the correlation between trade and immigration might depend on one or more omitted common determinants (such as colonial ties, common language or cultural proximity) or might be spoiled by the reverse causality inherent to the fact that immigrants generally migrate to countries where formal or informal links were already established and where trade with their homeland was already present. In the Italian case, differently from other cases such as the UK (and the London area in particular) or France and the US (and the New York area in particular), the super-diversity of the many ethnicities now living in Italy is largely unrelated to colonial heritage, linguistic or genetic proximity or institutional and cultural similarity. This characteristic of the Italian case is therefore particularly convenient for the identification of the causal effect that immigrants have on trade flows in and out of Italy. Colonial origins and linguistic proximity can both influence trade -and so they do in the traditional analyses of bilateral trade based on the gravity model (Head et al. (2010) , Helliwell (1999) and De Benedictis and Taglioni (2011) for a review of the gravity model in international trade)and immigration and, therefore, they can confound the relationship between immigrants and trade flows. Moreover, in spite of the 2000-2009 time-span which we consider is relatively short, the geographical coverage of our data is extremely accurate allowing us to consider 189 countries of origin of immigrants. This is about two and half times the number of countries considered by Peri and Requena-Silvente (2010) and more than five times the ones considered by Herander and Saavedra (2005) , for instance. To the best of our knowledge, our dataset has the most extensive countries' coverage among those considered in the empirical literature, reducing the risk that the selection of specific countries may bias the estimates of the elasticities of trade to immigration. The fine geographical detail of our data can be advantageous from an empirical stand point. In line with some recent contributions (Wagner et al., 2002 , Dunlevy, 2006 , Bandyopadhyay et al., 2008 , Briant et al., 2009 , Peri and Requena-Silvente, 2010 , we will test the relationship between trade and immigration over fine spatial units: using both regional and provincial Italian data. To the best of our knowledge, the Italian provinces are the smallest geographical entities used so far to investigate the link between immigration and trade. Briant et al. (2009) analyze 96 French départements which are almost 30 times tinier than US states (Dunlevy, 2006) and more than 100 times smaller than Canadian provinces Wagner et al. (2002) . Since the size effect of the Modifiable Areal Unit Problem (MAUP) might be important, especially at large scales, (see Briant et al. (2010) on the issue) it is of relevance to run the analysis at the tiniest areal unit available, and to allow for a comparative analysis of the results obtained using different spatial units. This is even more important in our specific case, as the most popular explanation for the pro-trade effects of immigration (see section 2) is based on network effects and interactions and knowledge flows between natives and immigrants (Rauch, 1999 (Rauch, , 2001 , which may for instance reduce the fixed costs of exporting (or importing) for domestic firms. These interactions are likely to depend on the distance between individuals and on their location within a country (Herander and Saavedra, 2005) , and accordingly the proper geographical unit to assess their existence are small areas such as NUTS-3, rather than countries or larger regions (NUTS-2). In this paper, we use both regional data (NUTS-2) -20 regions of an average size of 14000 square km -, which have been more often used in past literature, and provincial data (NUTS-3), namely 107 Italian provinces of an average size of 2800 square km, less that half the average size of the 96 French départements in Briant et al. (2009). 3 To further guarantee the minimal possible spurious correlation, we include a wide range of fixed effects. Country-year fixed effects allows to control for the common determinants of trade and immigration at the national level. At the same time, the variability in trade and immigration at the provincial level, after including trading-pair fixed effects to account for push and pull factors at the home-country and host-region levels, allows us to precisely isolate the pro-trade effect of immigrants. However, to address any potentially remaining bias, we also rely on an instrumental-variables (IVs, hereafter) ap-3 To be more precise, the mean area of Italian provinces is 2,816 square km with a coefficient of variation at 0.17, almost 57 times tinier than American states (162,176 km2, when Alaska and Washington DC are included), and more than 200 times smaller than Canadian provinces (606,293 square km when Nunavut, North-West and Yukon territories are excluded). These administrative units are much smaller and more regular size also with respect to French metropolitan départements and Spanish provinces. The mean area of French départements is 5,666 square km with a coefficient of variation at 0.33 (when Corsica and overseas French regions are excluded), whereas the related figures for Spanish provinces are 10,118 km2 with a standard deviation at 0.47 (excluding Ceuta and Melilla).
proach and identify the causal effect of immigrants on exports and imports of Italian provinces using a widely employed instrument based on historical immigration enclaves.
We think that our analysis has at least four merits. First, the risk of a spurious correlation between trade and immigration is minimized due to the very fine geographical scale of our analysis. Second, the extensive country coverage of our dataset ensures that any sample selection bias stemming from the specific choice of the countries entering the analysis has been avoided. Third, to further rule out the possibility of an endogeneity bias that could inflate our coefficient of interest, we control for omitted common determinants including time-varying country-specific and trading-pair fixed effects in the regressions, and as in Briant et al. (2009), Peri and Requena-Silvente (2010) we make use of an IVs approach, where stocks the geographical distribution of immigrants' residence permits in 1995 (seven years before the lower limit of our time-span) and immigrants' flows at the nationwide level serve to compute an instrument (the imputed stock of immigrants). Fourth, we bring to the data the two main explanations highlighted in the literature: the business and social network effectà la Rauch (2001) (i.e. immigrants foster both bilateral imports and exports because of their superior knowledge of, or preferential access to, market opportunities in their home-country) and the transplanted home-bias effect (White, 2007) (i.e. immigrants promote imports of their home-country consumption-goods to satisfy their different consumption tastes). In order to do that we use both exports and imports trade flows.
The remainder of the paper is organized as follows. Section 2 discusses the literature on the pro-trade effects of immigrants and highlights the traditional mechanisms behind this positive effect. Section 3 presents the data used in the analysis (which is also fully described in the Appendix) and describes Italian super-diversity in immigration. Section 4 includes the benchmark empirical results; in subsection 4.1 we run a simple OLS regression and we discuss the possible shortcomings of this approach; in subsection 4.2 we partly depart from the existing literature on the effect of immigrants on bilateral trade, allowing for geographic spillovers; in subsection 4.3 we describe the strategy used to tackle the endogeneity issue and report the causal effect of immigrants on trade resulting from two-stage least squares (2SLS) estimates. Section 5 concludes.
2 The pro-trade effects of immigrants
The international trade literature based on the estimate of a gravity equation (De Benedictis and Taglioni, 2011) -where trade flows between a regional entity i and its international counterpart j are positively associated with economic attractors, such as the GDPs of i and j, and negatively associated with obstacles to international trade, such as distance, -has generally found a strong association between immigration and trade. The presence in i of immigrants from j can be considered as an attracting force, fostering international trade between i and j.
Different studies (Head and Ries, 1998 , Dunlevy and Hutchinson, 1999 , Rauch and Trinidate, 2002 , Girma and Yu, 2002 , Briant et al., 2009 , Peri and Requena-Silvente, 2010 , Coughlin and Wall, 2011 , for different samples, periods and estimation techniques have generally confirmed a strong effect of immigrants on trade.
In figure 1 we summarized the results of a sample of relevant contributions to the literature in terms of estimated elasticity of trade (imports, in black, and exports, in white) to immigrants. The vertical lines indicate the simple meta-modal elasticity derived from Genc et al. (2011) , which is 0.12 for exports and 0.15 for imports. As it is evident the estimates show a high degree of variability. Before 2002 the literature was dominated by crosscountry studies. Wagner et al. (2002) set the standard in the subsequent literature, highlighting the role of two fundamental ingredients: (a) countryfixed effects, to control for omitted variable bias; (b) the use of regional data, to exploit cross-sectional information on trade and immigration at the subnational level (for Canada, in their analysis) and to deal with the endogeneity bias discussed in section 1. Since Wagner et al. (2002) the variability in the estimates reduces substantially.
One first important evidence of the literature is that the elasticity of imports to immigrants is higher than the one of exports, and that both are positive and generally significantly different from zero. Why?
The mechanisms at the basis of the common explanations of what usually drives the pro-trade effects of immigrants are twofold. The main explanation is rooted in the idea that information costs play a major role in the fixed cost that firms have to pay to enter foreign markets. In the seminal contributions of Rauch (1999 Rauch ( , 2001 , ethnic networks related to migration flows are likely to reduce some of these information costs. Cross-border networks of people sharing the same country of origin can substitute or integrate orga- Rauch and Trinidade (2002) Girma and Yu (2002) Dunlevy and Hutchinson (1999) Head and Ries (1998) Gould (1994) Modal import elasticity in Genc et al. (2011) 0.15
Modal export elasticity in Genc et al. (2011) 0.12
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Note: The figure plots data obtained from several contributions to the literature on the effect of immigration on trade. Black dots indicate the elasticity of imports to immigrants, white dots the one of exports, segments indicate 95% confidence intervals. The horizontal axis is trimmed for visual purposes. The complete list of papers is included in the references.
8 nized markets in matching international demand and supply. Several studies have explored the role of ethnic networks in international trade since Rauch (2001) . 4 A further point associated with this first explanation is also related to the characteristics of immigrants and how these characteristics can reduce the fixed cost of exporting. Language, specific knowledge of homeland institutions and norms, familiarity with homeland (excess) demand, can bridge the home-country and the host-country, if these assets are positively valued and acquired by firms producing in the country were immigrants settled (Wagner et al., 2002, Peri and Requena-Silvente, 2010) . Moreover, "immigrant networks may provide contract enforcement through sanctions and exclusions, which substitutes for weak institutional rules and reduces trade costs." (Briant et al., 2009) We may call this explanation the business and social network effect of immigrants on trade.
The second, less explored explanation is that immigrants are characterized by different habits in consumption with respect to natives, and they may slowly modify their original home-biased demand after settling in the host-country. Since homeland goods are more costly in the host-country, immigrants have an incentive to buy those goods from the home-country itself. Proper empirical evidence on what has been called the transplanted home-bias effect of immigrants on trade was, until recently, basically non existent (White, 2007, White and Tedesse, 2007) . The significance and magnitude of the effect was generally inferred from the difference between the estimated immigrant-elasticity of imports (to which both effects were contributing) and exports (not affected by the transplanted home-bias effect). Since, as it is evident from figure 1, the immigrants elasticity of imports tends to be higher than the one of exports, this was interpreted by deductive reasoning as supporting the idea that there should be something that makes the two elasticities to be different, and this 'something' was attributed to a persistent difference in tastes between immigrants and natives.
Recently, some more clean evidence of the relevance of the transplanted home-bias effect has been put forward by Bronnenberg et al. (2010) , Atkin (2010) and Mazzolari and Neumark (2010) . Bronnenberg et al. (2010) looking at the consumption behavior of U.S. consumers migrating across state borders, find that in choosing between the two top brands in a category of a very specific product, past experiences are an important driver of current consumption. Consumers migrating from a certain U.S. state tend to partially adapt to local habits to a certain extent, but in spite of the difference in price and in brand availability, they still tend to persist in consuming according to the prevalent choices in the U.S. state they migrated from. Even after 50 years migrants still consume 'differently' than locals.
The same evidence is found for India in Atkin (2010) , where it is shown that inter-state migrants carry their food tastes with them, consuming food bundles less similar to those consumed in their destination state and more similar to those consumed in their state of origin. Migrants originating from rice-producing states keep consuming rice instead of wheat, notwithstanding rice being relatively more expensive than wheat on the local market. This habit persistence dissipates with time, disappearing slowly and lasting four generations after migration.
The willingness to pay high prices for goods similar to the one consumed in the home-country is also found in Mazzolari and Neumark (2010) , where immigration is associated with increased ethnic diversity of restaurants.
While more recent contributions have disregarded the effect of immigrants on imports (see the regional-level estimates in table 1), in the following analysis we will look at both the export and import elasticities to immigrants, so as to give quantitative content to both the business and social network effect and the transplanted home-bias effect of immigrants on trade.
3 Data and descriptive statistics
Italy as super-diversity
Our data are obtained from mainly two publicly available datasets from the Italian National Statistical Institute (ISTAT). Trade flow data refer to the value of imports and exports of 107 Italian provinces (NUTS3) concerning 210 country trading partners around the world, over the period 2002-2009. 5 The data are measured such that exports and imports are associated with the province of shipment, i.e. the province where the custom transaction was registered. 6 The original values, in Euros, have been converted in US dollars using the nominal exchange rate from the World Development Indicators (WDIs on-line database) in order to make them consistent with GDP data used in the gravity equations. Information on the number of foreign born residents by Italian province or region and foreign country of origin is obtained from ISTAT as well, and covers the same period. Our explanatory variable of interest is the stock of immigrants by country of origin (homecountry) and province or region of destination (in the host-country, which is in our case Italy), defining immigrants as residents born abroad with a foreign nationality. Table 1 shows the top 20 countries of origin of immigrants in 2009. The top five countries by the number of foreign-born population are Romania, Albania, Morocco, China and Ukraine, accounting for about 50 percent of the total foreign population. Comparing the rank of these top 20 countries of origin, and especially the average growth rate over the period, gives an idea of the change in the composition of immigrants by the country of origin. In 2009, the majority of the foreign-born population came from Eastern Europe (Romania, Ukraine, Rep. of Moldova, Poland); which experienced also the highest growth rate over the period. The change in the ranking between 2002 and 2009 is reported in figure 2 which shows some 'big movers'. Moldova and Ukraine, for instance, gain 32 and 23 positions, respectively, while Senegal looses 9 positions. An interesting feature of the immigration pattern in Italy is the uneven distribution of immigrants across Italian provinces. Figure 3 shows the map of Italy where provinces are colored according to the share of foreign-born population in the total population, with 'darker' provinces having a higher share of immigrants. While in 2002 none of the 103 provinces registered a share higher than 10 percent, in 2009, 23 provinces had over 10 percent of foreign born residents, mainly in the Center and the North of the country. The picture also reveals some spatial clustering for immigrants: provinces richer in immigrants are more likely to be close to each other. We will address the potential consequences of this issue for our analysis in Section 4.2. Even if the distribution across provinces of foreign residents reveals a relative concentration in Northern Italy, the number of provinces with zero immigrants from a particular country of origin is rather small. This is an instance of what we called Italian 'super-diversity'. Table 2 reports the mean number of nationalities registered in each province at the beginning and at the end of the period under study. Looking at the summary statistics, the mean value of nationalities found in a province is around 111 in year 2002, and about 125 in 2009. Provinces with less coverage of nationalities are concentrated, as we may expect looking at Figure 3 , in Southern provinces.
If we look at the distribution of immigrants from the perspective of each ethnic community, immigrants from the same country of origin locate, on average, in 82 out of the 103 Italian provinces in 2002, and in 90 out of 107 Italian provinces in 2009. The distribution is far from being uniform: some immigrant communities are concentrated in a limited number of provinces (the minimum number of provinces for an immigrant community is just 1), others are spread all over Italy (the observed maximum always hits the theoretical one). Focusing on the twenty most representative nationalities we register huge differences in their geographical distribution. The most concentrated groups are from Egypt, Ecuador and the Philippines. The distribution exhibit in 2009 a coefficient of variation 7 from 40% to 80% higher than the median value. On average, in the first five provinces of residence are located around 70% of immigrants. The degree of concentration is relatively high with respect to Albania, Morocco and Tunisia, the most evenly distributed nationalities, as in this case the first five locations encompass less than 25% of total residents. The most widely represented country of origin (Romania) records over 139,000 residents just in the province of Rome, but despite that the associated coefficient of variation is around one third the value for Egypt. , were x are exports, imports or immigrants (to preserve the zeros in the estimation).
In addition to the specific information contained in Table 2 , we can observe that a significant portion of the variation comes from the province × country dimension of the data. It is therefore worth exploring this characteristic in a more explicit way, in relation with the variables we are going to focus on in the analysis. Therefore, in Table 3 we report the R 2 of different linear regressions having the dependent variable (ln)exports, (ln)imports and (ln)immigrants regressed on a different set of dummies. Including the dummy province, country and time separately, already allows to take into account between 73% and 82% of the variability in the data; if instead we total number of foreign residents by nationality. + x) , were x are exports, imports or immigrants (to preserve the zeros in the estimation). All correlations are significant at 1% level.
substitute the province dummy with a region dummy, allowing all NUTS-3 regions that are part of the same NUTS-2 region to take the same categorical effect, the R 2 decreases by 5%. The inclusion of the full set of fixed effects captures almost 90% of the variation in both exports and imports flows and over 98% of immigration stocks, our main variable of interest, when using province × country fixed effects in panel (a). By contrast, the R 2 is between 73% and 84% in the case region × country fixed effects are included, in panel (b) . Any attempt to identify the effect of immigrants on trade, controlling for country-of-origin and provincial heterogeneity using province × country dummies, or even more demanding specifications also including time-varying versions country and province fixed effects (as reported in Table 3 ), clashes with the very little variation left in the data. In the empirical analysis that follows we therefore opt for a region × country specification of the tradingpair dummies. Another fundamental variable in the analysis is distance, that we measure as the geodesic distance between the centroid of the Italian local unit area and the capital city of the country of origin of immigrants. The withincountry, within-province, and within-time correlations between exports, imports, immigration and distance (all in natural logs) are included in Table  4 . Formally, what it is reported in Table 4 is the correlation between the residuals of the regression of each dependent variable (exports, imports, immigrants, distance) on country-specific, province-specific and year-specific dummies. As expected from the literature on trade costs (Anderson and van Wincoop, 2004) and the gravity equation (De Benedictis and Taglioni, 2011) , distance is negatively correlated with both exports and imports, the correlation being stronger for imports, and with immigration. Exports and imports are positively correlated, while, consistently with our priors derived from the literature described in section 2, immigration is significantly and positively correlated with both exports and imports, but the correlation is stronger with the latter. We will see if this link survives when estimating the gravity equations, and if it is indicative of a causal effect. Table 5 reports the summary statistics for trade flows, as well as the average immigrant stock and distance of imports and exports flows by province. The average distance of trade flows is quite high, over 6,400 km, but if we restrict the analysis to the strictly positive flows the average distance shrinks to 5,100 km for imports and 5,385 km for exports. When considering province-time observations with strictly positive exports or imports, the average number of foreign-born residents is 208 and 280, respectively, but with a significant variation across provinces and nationalities as shown by the standard deviation. The median value of immigrants associated to a bilateral trade between a country and an Italian province is 7 in the case of (strictly positive) exports, and 14 in the case of (strictly positive) imports. Interestingly enough, these figures fall when including province-time observations with zero exports or imports, which is another sign that immigrants and trade are positively associated.
To further explore the preliminary evidence of the correlation between trade and immigration flows, we report in Figure 4 the kernel density of the log value of imports and exports for Italian provinces characterized by a positive value of immigrants against those provinces without any foreignborn population. As we can see, the two distributions are quite different: provinces with a foreign-born population present on their territories tend to trade more internationally.
Empirical results
This section represents the core of our empirical analysis. In subsection 4.1 we assume that after controlling for a wide range of fixed effects immigrant stocks are exogenous with respect to trade, and use OLS. In subsection 4.2 we partly depart from the existing literature by estimating an 'augmented' gravity equation, which allows for geographic spillovers, retaining the exogeneity assumption. Last but not least, in subsection 4.3 we allow for potential endogeneity of immigration, and report two-stage least squares (2SLS) estimates.
Ordinary least squares
We use the following Anderson and van Wincoop (2003) specification 8 as our benchmark model for the gravity equation: where i, r, j and t are the subscripts for the Italian province (NUTS3), the region where the province is located (NUTS2), the foreign country, and time, respectively. δ rj are region × country (trading pair) fixed effects, θ jt are country × year fixed effects, and φ rt region × year fixed effects. X ijt is trade (exports or imports) between province i and country j at time t. Y it−1 , Y jt−1 are province and foreign countries GDPs at time t − 1, IM M ijt−1 is the stock of immigrants from country j located in province i, acting as a trade-enhancing force in contraposition with dist ij , which is the great-circle distance between province i and country j. Due to the time lag of the independent variables, trade flows cover the 2003-2009 period and immigration stocks the 2002-2008 period. ijt is a classical error term. Note that GDPs and the immigrant stock are lagged one year so as they are predetermined with respect to trade. In order to use a log-log expression of the gravity model, and to retain observations with zeros in either trade flows or immigrant stocks, we follow Dunlevy (2006) , Peri and Requena-Silvente (2010), Coughlin and Wall (2011) , and add one to both bilateral trade flows and the stock of immigrants. 9 Moreover, in spite of the suggestion by Silva and Tenreyro (2006) in favor of a general use of a Poisson pseudo-maximum-likelihood (PPML) estimator, in our case, the very high number of fixed effects included in equation (1), causes serious numerical instability to the PPML estimator and to other possible nonlinear alternatives (such as a Negative Binomial Model, a Zero-Inflated Poisson Model or a Zero-Inflated Negative Binomial Model, see Cameron and Trivedi (2005) on the use of count models in case of high percentage of zeros), and the log-linear specification turns out to be the more reliable alternative among the many possible different choices. 10 It is worth 9 Authors treated zero trade observations in different ways. Just to take a few examples, Bandyopadhyay et al. (2008) restrict the analysis to the observations with positive trade, while as we said Dunlevy (2006) , Peri and Requena-Silvente (2010), Coughlin and Wall (2011) add one to zero trade observations. Although the log-log expression of the gravity model has been recently subject to some criticism by Silva and Tenreyro (2006) , the debate on which should be the most appropriate nonlinear estimator to be applied when zeros are a relevant proportion of trade flows is still very open (see De Benedictis and Taglioni (2011) on this very specific point of the gravity literature).
10 To make an account of our attempts, we tried to estimate an exponential version of equation (1) with the poisson command in STATA, which failed to reach convergence. Then we switched to the ppml command of Silva and Tenreyro. After rescaling the dependent variable and centering all the continuos variables, the estimator apparently achieved convergence but did not return the standard errors presumably due to the high singular-20 noting that we are not including in the gravity equation province × country and province × year fixed effects because, from what we reported in Table  3 , they would absorb almost all variation in both trade and immigration, leaving virtually nothing else to be explained. By contrast, we use larger geographical units, that is administrative areas corresponding to NUTS2, to define both region×country fixed effects and region×year home areal units time-varying fixed effects. This enables us to still exploit within-region variation across provinces (i.e. cross-sectional variation between provinces located in the same region) in both trade and immigration to identify the effect of interest. 11 A similar approach is used by Wagner et al. (2002) , which, in the case of Canadian provinces, included fixed effects at the national level. In particular, they state that '. . . this approach enables us to capture most of the advantages of fixed effects, since the special relationships that affect both trade and immigration likely occur politically at the national level. Yet, by using province-level data, we can still make use of cross-sectional variation and need not rely solely on temporal variation.' (p. 515).
It is important to stress that specification (1) is to the best of our knowledge the most comprehensive one used in the literature in terms of the set of fixed effects included. Early papers did not include importer or exporter dummies (see, for instance, Ries, 1998, Girma and Yu, 2002) . Many subsequent contributions to the literature just included countries×time (i.e. trading-pair ) fixed effects (Dunlevy, 2006 , Wagner et al., 2002 , Briant et al., 2009 ). Some recent papers use trading-pair and year fixed effects (Bandyopadhyay et al., 2008) or trading-pair and countries×year fixed effects (Peri and Requena-Silvente, 2010, Coughlin and Wall, 2011) but region × year fixed effects are generally omitted. Yet, the inclusion of the complete set of fixed effects is likely to attenuate the potential endogeneity of migration flows. Indeed, trading-pair fixed effects are likely to account for factors that may spur trade between an Italian province and a specific country such as cultural proximity or historical ties (e.g., past Italian emigration from a given province towards a certain country,) country × year dummies are likely to capture time-variant foreign countries' economic, social and political events (e.g., the entry in the EU, wars or economic crises) which are likely to afity of the variance matrix. This problem is likely to be caused by the existence of many dummy variables (especially trading-pair fixed effects) which take value one for a very low proportion of the estimation sample. The same happened when using a a Zero-Inflated Poisson Model or Zero-Inflated Negative Binomial Model.
11 In particular, we are exploiting between-province within-region variation over-time.
fect both trade and migration flows towards many Italian provinces, and region × year dummies capture features such as the state of the local economy which may affect both trade and immigration flows from several foreign countries. Hence, the focus on sub-national variation within the same country coupled with the inclusion of a wide range of fixed effects is likely to attenuate the potential endogeneity problems of immigration with respect to trade. For this reason, we use in this section the OLS estimator, clustering standard errors at the province × country level. Before commenting on the results obtained with the benchmark specification (1), we report specifications including fewer fixed effects to stress the importance of controlling for unobserved heterogeneity. In these specifications we also included a dummy for EU's or EFTA's participating countries, and a dummy for contiguity between province i and country j, whenever they are not absorbed by the fixed effects included (or not dropped due to collinearity). 12 In column (1) of Table 6 , we report the results of a specification only including time dummies, year: the estimated elasticity of exports with respect to immigration is very high, at 0.503. 13 Meaning that a 1% increase in the stock of immigrants settled in a specific Italian province rises exports from that province to the country of origin of immigrants by 0.5%. Column (2) reports a specification including trading-pair and year fixed effects, from which the elasticity drops to 0.084. In column (3), we control for trading-pair and region × year fixed effects, and the elasticity does not vary (0.083). In column (4), we report a specification equivalent to the 'basic' specification in Peri and Requena-Silvente (2010) (see column 1 of Table 4 in their article) or the preferred specification in Bandyopadhyay et al. (2008) , which include trading-pair and country × year fixed effects but exclude region × year fixed effects. In this case the drop in the elasticity is smaller than in column (3). Shifting to our benchmark specification has practically no additional effect on the estimated elasticity in column (5), which becomes 0.058. Hence, it seems that the combination of trading-pair and country × year fixed effects is likely to capture most of the unobserved heterogeneity in our data, causing a large drop in the elasticity of exports to immigrants with respect to the initial specification. In all specifications the coefficient on immigration is statistically significant at least at the 1% level. When we consider imports, we find a similar fall in the estimated elasticities by progressively adopting more complex specifications in terms of fixed effects. The elasticity of imports with respect to immigrants is 0.798 in column (1), falls to 0.486 when adding trading-pair fixed effects in column (2). Also in this case, comparison of column (2) with the following columns shows that, like for exports, most unobserved heterogeneity is captured by the trading-pair fixed effects, and the estimated elasticity turns out to be little sensitive to the inclusion of the remaining fixed effects. In the benchmark model in column (5) the elasticity of imports with respect to immigration is 0.344. Also in this case, like for exports, the coefficient on immigration is always statistically significant at least at the 1% level. Thus, as predicted by the economic theory and found in most of the previous literature (section 2), our estimate of the elasticity of imports with respect to immigrant stocks is much larger than the one of exports. This stems from the fact that while both the transplanted-home bias effect and the business and social networks effects are at work for imports, only the second causal pathway affects exports.
As we said, a unique feature of our dataset is that it gives us the opportunity to assess the impact of the size of the areal units chosen as the base for the analysis of the trade elasticities to immigration on the magnitude of these elasticities. In particular, both trade and immigrant stocks are available at a very disaggregated geographical level in our data, i.e. Italian provinces. For the sake of comparison, we also report here the estimates of a gravity equation using region-level data. In this case the size of the unit of analysis is similar to the one adopted in Peri and Requena-Silvente (2010) .
We use the following specification for the gravity equation: 14
where r, j and t are the subscripts for the the Italian regions (NUTS2), the foreign country, and time, respectively. δ ij are region × country (tradingpair ) fixed effects, θ jt are country × year fixed effects, and φ rt region × year fixed effects. X rjt are exports (or imports) from region r towards (from) country j at time t. IM M rjt−1 is the stock of immigrants from country j located in region r, Y rt−1 , Y jt−1 region and foreign countries GDPs at time t − 1, and rjt is a classical error term. As the main aim of the regionlevel analysis is to provide a term of comparison to assess the existence of a potential MAUP bias, equation (2) is estimated using OLS. As we already did for the province-level analysis, we also report specifications including fewer fixed effects to stress the importance of controlling for unobserved heterogeneity. In these specifications we also include a dummy for EU's or EFTA's participating countries, and a dummy for contiguity between region r and country j, whenever they are not absorbed by the fixed effects included. The OLS estimates are reported in tables 8 and 9. As it is clear from both tables, the initial large positive elasticities for exports and imports estimated in column (1) tend to fall adding fixed effects . In the last column where trading-pair, region × year and country × year fixed effects are included, these elasticities even turn out to be negative, although they are never statistically significant. 3,740 * , * * , * * * statistically significant at the 10, 5 and 1 percent level, respectively.
Note. The dependent variable is ln(1 + EXP ORT rjt−1 ), i.e. export flows of region r from country j at time t. Trading-pair fixed effects (FE) are defined at the region × country level. Export flows cover the period 2003-2009. Standard errors are clustered at the region by (importer or exporter) country level.
It is interesting to compare the benchmark estimates in the province-level analysis (column (5) of tables 6 and 7) and the region-level analysis (column (5) of tables 8 and 9). As it is clear from the comparison, the use of a finer geographic unit of analysis increases the estimated elasticity, which changes sign and becomes statistically significant. One potential explanation is that considering regions instead of provinces may produce an aggregation bias. Think of two regions A and B which are equally populated both in terms of 3,740 * , * * , * * * statistically significant at the 10, 5 and 1 percent level, respectively.
Note. The dependent variable is ln(1 + IM P ORT rjt−1 ), i.e. import flows of region r from country j at time t. Trading-pair fixed effects (FE) are defined at the region × country level. Import flows cover the period 2003-2009. Standard errors are clustered at the region by (importer or exporter) country level.
natives and immigrants, with two provinces each, 1 and 2. Let us assume that the main source of the pro-trade effects of immigration are contacts between natives and immigrants. Immigrants, for instance, may provide natives with useful information on how to do business with their origin countries, or help enforce contracts (Rauch and Trinidate, 2002) . Imagine that in region A natives and immigrants are equally split between provinces (A 1 and A 2 ), while in region B there is perfect segregation, that is all immigrants live in province B 1 and all natives in province B 2 . If we use provinces as the unit of analysis, the magnitude of the trade-creating effect of immigrants will be estimated correctly and be due only to provinces A 1 and A 2 , where immigrants live with natives. However, if regions are used as the unit of analysis this will create a sort of measurement error in the migration variable. In particular, it will appear from the data as if in both regions the amount of interactions between natives and immigrants were the same (as both regions have the same number of migrants) causing an under-estimation of the elasticity of trade with respect to the stock of immigrants.
Geographic spillovers from immigration on trade
Most of the papers existing in the literature, and the specification (1), do not allow for geographic spillovers from migration on trade. However taking account of potential spillovers is important. Province i may, for instance, have a low stock of immigrants from a specific country, but it may be surrounded by provinces in which immigrants from that country are located in large quantity. Now, depending on the geographic scale of ethnic networks, this province may also benefit from proximity to immigrant-rich provinces. Moreover, if there are inter-province spillovers, and the provinces' immigrant stocks are spatially correlated, then the coefficient on province's own immigration may also pick up the effect of immigrants located in other provinces, that is it may produce an omitted variables bias. 15 To the best of our knowledge, ethnic spillovers on trade have been considered only by Herander and Saavedra (2005) , which compare the estimated effects of local immigrant populations on U.S. states' exports to the effects of out-of-state populations of the same immigrant group and find the former effect to be greater than the latter. They interpret this result as consistent *, **, ***, significant at the 10%, 5% and 1% statistical level Note. The dependent variables are ln(1 + EXP ORT ijt−1 ) and ln(1 + IM P ORT ijt−1 ), i.e. exports and imports of province i from country j at time t, respectively. The regressions also control for region×country, country ×year and region×year fixed effects. Standard errors clustered at the province × country level are reported in parentheses. Trade flows cover the period 2003-2009. with the importance of proximity to immigrant networks. In our context, the idea is that not only the stock of immigrants from country j in province i but also the stock of immigrants of the same nationality in other provinces may affect province i's trade. Here, to investigate geographic spillovers we follow Andersson et al. (2004) and Andersson et al. (2009) and build a 'gravity variable' (M IGsp ijt ) by aggregating the stocks of immigrants from nationality j in the other Italian provinces (excluding province i) using the inverse distance between provinces (d iz ) as weights, that is
where I is the total number of provinces. Hence, unlike Herander and Saavedra (2005) we weight the stocks of immigrants with the distances between province i and all the other Italian provinces. We think that this is an intuitive way of capturing spillover effects if the latter depend on geographic proximity. The 'augmented' gravity equation becomes
where another difference with respect to Herander and Saavedra (2005) who used a cross-sectional specification-is that we include a wide set of fixed effects. We only estimated the benchmark specification for both exports and imports, which is reported in Table 10 . In both cases, the elasticity of imports and exports with respect to the stock of immigrants in the province is very similar to that obtained from the specification excluding the spillover variable, suggesting the absence of an omitted variables bias. The spillover variable turns out to be statistically significant only for exports, with an elasticity much smaller than the one on the province's immigration. This is broadly consistent with the findings of Herander and Saavedra (2005) of the importance of geographic proximity in ethnic networks.
Endogeneity and two-stage least squares
The OLS results in the previous subsection confirm the evidence in the raw data and suggest that immigrants may have a positive effect on both imports and exports, but larger for the former. However, a potential pitfall with the OLS estimates is that even after controlling for trading-pair fixed effects immigrant inflows may be endogenous with respect to export or import flows. The endogeneity problem could be determined, for instance, by trading-pair time-variant unobservables which simultaneously affect immigrant flows and trade. To the best of our knowledge there have been few attempts to address this issue in the literature. Combes et al. (2005) study the role of domestic migrations in shaping trade between French regions. They seek to address the potential endogeneity of migrations by using the lagged stock of immigrants (15 years before). A similar instrument (lagged immigrant stock) is used by Briant et al. (2009) which focus on the trade-creating effect of foreign migrants in French departments. In both cases, the authors find very similar elasticities when using OLS and 2SLS. An important feature of their analysis is that they use cross-sectional data and are not able to control for unobserved heterogeneity at the trading-pair level. 16 An attempt to address endogeneity of migrations in panel data is made by Peri and Requena-Silvente (2010) . The authors adopt a more complex way of building a potential instrument, based on supply-push factors and motivated by the presence of historical immigrant enclaves (Card, 2001) , which we also follow in our paper. The presence of a community of immigrants from a given country in a certain province is likely to decrease immigration costs and increase returns to migration for new immigrants of the same nationality that settle in that province. Indeed, co-nationals already present in a province may offer hospitality, financial support or help new migrants to find a job in the local labor market. For these reasons, we expect the stock of immigrants to be highly correlated with the inflow of new immigrants. Accordingly, we adopt the following procedure to build an instrumental variable (see also Peri and Requena-Silvente, 2010) . We compute the total stock of immigrants by country for Italy as a whole in each year, and we allocate it to each province according to the distribution of immigrants by nationality across provinces in 1995. This 'base' year for computing weights is chosen on the grounds that before 1995 in Italy there were only 95 provinces, and considering early years the weight would be zero for eight provinces between 2002 and 2006, and for twelve provinces between nationality are not provided by ISTAT for 1995, we use the distribution of immigrants' requests for residence permits ('permessi di soggiorno') provided by the Ministry of Interior. In this way, we compute an imputed stock of immigrants, which is used as an instrument for the observed stock.
More in detail, define N ijt the number of immigrants from country j located in province i at time t, and N jt the total stock of immigrants from country j at time t in Italy. Then the share of total migrants of the nationality j residing in province i at time t can be defined as
After considering the lagged distribution of immigrants by nationality across provinces θ ij95 and having defined N j0 the total stock of immigrants from country j at the first year of the time interval we consider (time zero, that is 2002), the imputed stock of immigrants becomeŝ
where F jz is the total net inflow of immigrants from country j in Italy at time z. The instrument is then given by the product of two terms, the first (θ ij95 ) exhibits trading-pair variation, and the second (N jt ) country by time variation. Thanks to the product of the two terms, the imputed stock of immigrants varies simultaneously at the province, country and time level. Imagine now that like in our paper the immigrant stock is measured in logarithms. After taking logs, equation (6) becomes
that is linear in two terms, one varying at the trading-pair level and the other at the country-year level. This means that if one includes in the gravity equation province × country and country × year fixed effects, they will completely absorb the instrument's variation. Adding one to the stock of migrants and taking logs will make no longer possible to write the imputed stock of immigrants as a linear function of ln(θ ij95 ) and ln(N jt ), that is
and the variation in the log of the modified imputed stock of immigrants (i.e., the imputed stock after adding one) is not completely absorbed now by trading-pair and country×year fixed effects. However, in the 2SLS estimates identification will stem only from the nonlinearity of ln(1+N ijt ) in these fixed effects, which may be too weak in many cases (see table 3 where only few residual variation remains after controlling for trading-pair fixed effects at the country × province level). 18 As we said in section 4.1, we do not only exploit this non-linearity, but also cross sectional variation between provinces within the same region, as we are using trading-pair defined at the region × country level.
The main threat to identification comes from time-varying trading-pair unobserved factors during the period observed which simultaneously affect provinces' trade with a given country and the stock of immigrants from that country. In this respect, the main determinants of the imputed stock of immigrants in equation (6) should be exogenous, i.e. uncorrelated with such unobservables. Indeed, the net immigration flows by country to overall Italy in each year 2002-2008 (F jz ) and the stock of immigrants by nationality in Italy in 2002 (N j0 ), referring to the whole country, should not be affected by trading-pair shocks, especially when shocks are related to very small geographical units, such as Italian provinces. As for the remaining component, the distribution of residence permits by nationality across provinces in 1995 (θ ij95 ), conditional on trading-pair fixed effects, region × year and country × year fixed effects, should not be theoretically correlated with any trading-pair time variant shock taking place during the estimation period (2003) (2004) (2005) (2006) (2007) (2008) (2009) ), especially given that our geographic units of analysis (provinces) are relatively small. It may happen, for instance, that immigrants decided to locate in specific provinces in 1995 because they were predicting more local opportunities for trade growth with their home countries. However, controlling for trading-pair (region × country) fixed effects help to address this potential criticism, as the variation in the instrument which we are effectively exploiting is only the one between provinces within the same region and for the same country of origin of immigrants. For the instrument to fail it must be the case, for instance, that immigrants from China back in 1995 chose to locate in the Livorno rather than in the Grosseto province (both in Tuscany) because Livorno offered the best opportunities for them to trade with their home country. However, this is very unlikely as provinces within the same region present the same (or very similar) institutional and, often, socio-economic characteristics, and therefore immigrants would have the same opportunity to trade with their home country irrespective of the specific choice of province of initial location. This is clearly an advantage of using very small geographical units of analysis, as this assumption would be much more difficult to maintain in country-level or even in region-level analyses. 19 Moreover, the small size of provinces is important as it makes less likely that migration flows from a specific foreign country towards a single Italian province account for most immigration from that country towards Italy.
The results of the 2SLS estimation are reported in Table 11 . The instrument turns out to be very strong, with an F-test well above the threshold of 10 suggested by Staiger and Stock (1997) to detect a potential weak instrument problem. Column (1) shows that the export elasticity to immigrants is very low, and is not different from zero in statistical terms. Our results thus differ from Peri and Requena-Silvente (2010) . 20 By contrast, the elasticity of imports to immigrants estimated with 2SLS is 0.548, highly statistically significant and larger than the OLS estimate.
Our 2SLS estimates suggest overall that the co-movement of immigrant stocks and exports may be spurious and mainly due to trading-pair timevariant factors having a positive correlation with both. By way of contrast, immigrants appear to have a genuine positive effect on the level of imports. This latter outcome could be due to a business and social network effect or to a transplanted home-bias effect in consumption; given the absence of an effect *, **, ***, significant at the 10%, 5% and 1% statistical level Note. The dependent variables are ln(1 + EXP ORT ijt−1 ) and ln(1 + IM P ORT ijt−1 ), i.e. export and import flows of province i from country j at time t, respectively. The regressions also control for region × country, country × year and region × year fixed effects. Trade flows cover the period 2003-2009. Robust standard errors are clustered at the province × country level and are reported in parenthesis, p-values in square brackets.
of immigrants on exports, we interpret the pro-trade effect of immigrants recorded on imports as the prevalence of the latter effect on the former.
Concluding remarks
This paper uses the large increase of immigrants from several countries into Italian provinces that took place in the 2000s, i.e. the Italian "superdiversity," to estimate the causal effect of immigrants on import and export flows. Using a panel of bilateral trade flows for 107 Italian provinces (NUTS-3) and 210 countries and corresponding data for immigrant stocks in Italian provinces by country of origin (189 countries) we find a large and robust elasticity of import flows to the stock of immigrants. Relying on an instrument built upon past immigrant enclaves in Italian provinces, we show that the in-strumental variable estimates, including region-country, country × year and region × year fixed effects, indicate that a 10 percent increase in immigrant stocks leads to a 5.48 percent increase in import flows. On the other hand, the export elasticity to immigrants is very low, and is not different from zero in statistical terms. The main explanation for the pro-trade effect of immigration given in the literature is related to the fact that immigrants reduce the fixed costs of exporting. We provide instead some new causal evidence that for the Italian case the pro-trade effect of immigrants takes place more through a transplanted home-bias effect in consumption (only affecting imports) than through a business and social network effect (affecting both exports and imports). By no means this implies neither that business and social networks are ineffective in fostering trade connections, since they play a potential role also in importing goods from the home-country, nor that the impact of immigrants on exports should always be insignificant. Trade elasticity to immigrants may be very well goods-specific, depending for instance on the degree of market differentiation in the host-country. Moreover, the tradecreating effects of immigrants may differ by immigrants' nationalities. When focusing on total trade and all nationalities of immigrants the estimated elasticity is an 'average' elasticity depending on the goods-mix composition of Italian trade, and on the nationalities composing Italian immigration. We show that such 'average' elasticity in Italy is positive and significant only for imports.
